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)LHOG 7KHRULHV RI &RQGHQVHG 0DWWHU 3K\VLFV �6HFRQG (GLWLRQ��
(GXDUGR�)UDGNLQ��&DPEULGJH�8QLYHUVLW\�3UHVV�� ������SS�� ����� ,6%1��
������������������� 3ULFH�� ��������86'�

)RUHQVLF 6HLVPRORJ\ DQG 1XFOHDU 7HVW %DQV��$ODQ�'RXJODV��
&DPEULGJH�8QLYHUVLW\�3UHVV�� ������SS�� ����� ,6%1�� �������������������
3ULFH�� ��������86'�

*UDYLWDWLRQ DQG 6SDFHWLPH �7KLUG (GLWLRQ���+DQV�&��2KDQLDQ�DQG�
5HPR�5XIILQL��&DPEULGJH�8QLYHUVLW\�3UHVV�� ������SS������� ,6%1�� ����
��������������� 3ULFH�� �������86'�

,QYLVLEOH LQ WKH 6WRUP��7KH 5ROH RI 0DWKHPDWLFV LQ 8QGHU�
VWDQGLQJ :HDWKHU��,DQ�5RXOVWRQH�DQG�-RKQ�1RUEXU\��3ULQFHWRQ�
8QLYHUVLW\�3UHVV��������SS�������,6%1���������������������3ULFH���������

0DWKHPDWLFV RI 4XDQWL]DWLRQ DQG 4XDQWXP )LHOGV��-DQ
'HUH]LQVNL�DQG�&KULVWLDQ�*HUDUG��&DPEULGJH�8QLYHUVLW\�3UHVV��������
SS�� ����� ,6%1�� �������������������3ULFH�� ��������86'�

0HDVXUHPHQW��8QFHUWDLQW\ DQG 3UREDELOLW\��5RELQ�:LOOLQN��
&DPEULGJH�8QLYHUVLW\�3UHVV�� ������SS�� ����� ,6%1�� �������������������
3ULFH�� ��������86'�

1RQHTXLOLEULXP 0DQ\�%RG\ 7KHRU\ RI 4XDQWXP 6\VWHPV�
$�0RGHUQ ,QWURGXFWLRQ��*LDQOXFD�6WHIDQQXFFL�DQG�5REHUW�
YDQ�/HHZHQ��&DPEULGJH�8QLYHUVLW\�3UHVV��������SS�� �����,6%1��������
������������� 3ULFH�� �������86'�

2SWLFDO 0DJQHWRPHWU\��'PLWU\�%XGNHU� DQG�'HUHN�)�� -DFNVRQ�
.LPEDOO��&DPEULGJH�8QLYHUVLW\�3UHVV��������SS�������,6%1������������
���������3ULFH�� ��������86'�

4XDQWXP &RQFHSWV LQ 3K\VLFV��0DOFROP�/RQJDLU��&DPEULGJH�
8QLYHUVLW\�3UHVV��������SS�������,6%1���������������������3ULFH���������
86'�

6WRFKDVWLF &DOFXOXV DQG 'LIIHUHQWLDO (TXDWLRQV IRU 3K\VLFV
DQG )L1$1FH��-RVHSK�/��0F&DXOH\��&DPEULGJH�8QLYHUVLW\�3UHVV��������
SS�� ����� ,6%1�� �������������������3ULFH�� �������86'�

7RSRORJLFDO ,QVXODWRUV DQG 7RSRORJLFDO 6XSHUFRQGXFWRUV�
%��$QGUHL�%HUQHYLJ�ZLWK�7D\ORU�/�� +XJKHV�� 3ULQFHWRQ�8QLYHUVLW\�
3UHVV�� ������SS�� ����� ,6%1�� ������������������� 3ULFH�� �������

7UDQVPLVVLRQ /LQHV��5LFKDUG &ROOLHU��&DPEULGJH�8QLYHUVLW\�
3UHVV�� ������SS�� ����� ,6%1�� ������������������� 3ULFH�� �������86'�

%RRN 5HYLHZV� �� &ULWLTXHV GH OLYUHV

%RRN�UHYLHZV�IRU�WKH� IROORZLQJ�ERRNV�KDYH�EHHQ�UHFHLYHG�DQG�SRVWHG�WR�WKH�3K\VLFV�LQ�&DQDGD�VHFWLRQ�R I�WKH�&$3¶V�ZHEVLWH��KWWS���ZZZ�FDS�FD��
:KHQ�DYDLODEOH�� WKH�XUO�WR� ORQJHU�YHUVLRQV�DUH� OLVWHG�ZLWK�WKH�ERRN�GHWDLOV�

'HV� UHYXHV�FULWLTXHV�RQW�pWp� UHoXHV�SRXU�OHV� OLYUHV� VXLYDQWV�HW�RQW�pWp�DIILFKpHV�GDQV� OD�VHFWLRQ� ³/D�3K\VLTXH�DX�&DQDGD�́ �GH�OD�SDJH�ZHE�GH
O ¶$&3��KWWS���ZZZ�FDS�FD�� 4XDQG�GLVSRQLEOH�� XQ�OLHQ�XUO�j�XQH�FULWLTXH�SOXV�ORQJXH�HVW�LQGLTXp�DYHF�OHV�GpWDLOV�GX�OLYUH�
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&+$1*(�� $QGUHZ� (�� 'HVVOHU�� &DPEULGJH�
8QLYHUVLW\� 3UHVV�� 1HZ� <RUN�� 1<�� 8�6�$�� ������
SS�� ;L� �� ����� ,6%1������������������
��������86'� �KE��� ������������������ �������
86'��SE��

7KLV� DXGDFLRXV� ERRN� DSSURDFKHV� WKH� FRPSOH[�
VXEMHFW� RI� FOLPDWH� FKDQJH� DQG� WKH� DFWLRQV� WKDW�
VKRXOG� EH� WDNHQ� WR� DYHUW� LWV� SRVVLEOH� GLVDVWURXV�
FRQVHTXHQFHV�E\�DGGUHVVLQJ�PRVW�RI�WKH�TXHVWLRQV�
FRPPRQO\�UDLVHG�E\�WKRVH�ZKR�GHQ\�RU�GLVEHOLHYH�
WKH� UROH� RI�KXPDQV�� 7KH�DXWKRU� DVVXPHV� WKDW�KLV�
UHDGHUV�GR�QRW�EHOLHYH�LQ�VFLHQFH�RU�LQ�WKH�FRQWHQW�
RI�VFLHQWLILF�WH[WV��7KH�SUHIDFH�SURYLGHV�WKH�UDLVRQ�
G¶HWUH�IRU�WKH�DXWKRU�ZULWLQJ�WKLV�ERRN��+H�EHOLHYHV�
WKDW� D� PRGHUQ� GHPRFUDF\� FDQ� RQO\� IXQFWLRQ�
HIIHFWLYHO\� LI� LWV� FLWL]HQV� DUH� ZHOO� HGXFDWHG� VR�
WKH\� FDQ� XQGHUVWDQG� FRPSOH[� LVVXHV� DQG� HQVXUH�
WKDW�JRRG�SROLF\�GHFLVLRQV�DUH�PDGH�

7KH� ILUVW� FKDSWHU� H[SORUHV� KRZ� SHRSOH� UHDFK�
FRQFOXVLRQV� DERXW� FRPSOH[� VXEMHFWV� DQG� KRZ�
WKH\� FDQ� GHWHUPLQH� ZKR� LV� DQ� DXWKRULW\� RQ� D�
VXEMHFW�� 7KH�PHGLFDO� DQDORJXH� LV�XVHG�WR� GLVFXVV�
VHFRQG�RSLQLRQV��7KLV�OHDGV�WR�D�GLVFXVVLRQ�RI�ZK\�
QDWLRQV� MRLQHG� WRJHWKHU� LQ� ����� WR� FUHDWH� WKH�
,QWHUJRYHUQPHQWDO� 3DQHO� RQ�&OLPDWH�&KDQJH�DQG�
WKH� SURFHGXUH� E\� ZKLFK� WKH� PHPEHUV� RI� LWV�
FRPPLWWHHV� DUH� DVVHPEOHG� DQG�WKHLU� UHSRUWV� DUH

ZULWWHQ� DQG� YHWWHG�� 7KH� UROH� RI� VHOI�LQWHUHVW� LV�
H[SORUHG�XVLQJ�WKH�H[DPSOH�RI�FRPSDQLHV�DQG�WKHLU�
VKDUHKROGHUV� ZKR� GHQ\� WKDW� KXPDQ� DFWLYLW\�� DQG�
WKHLUV� LQ�SDUWLFXODU��GR�QRW�KDUP�WKH�HQYLURQPHQW��
7KH�UROH�RI�QHDU�XQDQLPLW\�LQ�WKH�GHYHORSPHQW�RI�
VFLHQWLILF�WKHRULHV�EDVHG�XSRQ�LQWHOOHFWXDO�LQWHJULW\�
LV�HYRNHG�WR�GHEXQN�FRQVSLUDF\�WKHRULHV�

7KH� VHYHQ� LQWURGXFWRU\� FKDSWHUV� FRYHU� WKH�
EDFNJURXQG� PDWHULDO� QHFHVVDU\� WR� XQGHUVWDQG�
FOLPDWH�FKDQJH�DQG�JOREDO�ZDUPLQJ��(DFK�FKDSWHU�
IRFXVHV�RQ�WKH�HVVHQWLDO�VFLHQWLILF�IDFWV�QHFHVVDU\�WR�
DQVZHU�D� FDUHIXOO\� FKRVHQ�W\SLFDO� TXHVWLRQ� UDLVHG�
E\�GHQLHUV�� 7KHVH�FKDSWHUV� DUH� IROORZHG�E\� VHYHQ�
RWKHUV�FRQFHUQLQJ�WKH�HFRQRPLF��SROLF\�DQG�PRUDO�
LVVXHV� WKDW� DULVH�EHFDXVH�RI�FOLPDWH�FKDQJH�� +HUH�
DJDLQ�� WKH� DXWKRU� LV� VWUDLJKWIRUZDUG�LQ� DGGUHVVLQJ�
WKH� YDULRXV� DUJXPHQWV� WKDW� DUH� DGYDQFHG�� 7KH�
DXWKRU¶V� DSSURDFK� LV� VLPSOH� EXW� LQVLJKWIXO� DQG�
YDOXDEOH� EHFDXVH� KH� FDUHIXOO\� DYRLGV� ELDV� LQ� KLV�
H[DPLQDWLRQ�RI�WKH�YDULRXV�DOWHUQDWLYH�VROXWLRQV�WR�
WKHVH�LVVXHV�

7KLV�ERRN�LV�WKH�IRUPDOL]HG�YHUVLRQ�RI�WKH�OHFWXUH�
QRWHV� IRU� D� ILUVW� DQG� VHFRQG� \HDU� QRQ�VFLHQFH�
FRXUVH� WKH� DXWKRU� WDXJKW� DW� D� 7H[DV� 8QLYHUVLW\��
7KLV�UHYLHZHU�GRXEWV�WKDW�PDQ\�RI�WKH�GLVEHOLHYHUV�
WKH� DXWKRU� WDUJHWV� ZLOO� FKDQJH� WKHLU� PLQGV� DIWHU�
WDNLQJ� D� FRXUVH� XVLQJ� WKLV� WH[W� RQ� WKH� VXEMHFW� RI�
KXPDQ� LQGXFHG� FOLPDWH� FKDQJH� DQG� WKH� UHODWHG

VRFLHWDO�LVVXHV��1HYHUWKHOHVV��LW�VKRXOG�EH�VHULRXVO\�
FRQVLGHUHG�DV�D�YDOXDEOH� VXSSOHPHQWDU\�WH[W�IRU�D�
QRQ�PDWKHPDWLFDO�FRXUVH�DERXW�FOLPDWH�FKDQJH�� ,W�
VKRXOG�EH�ZLGHO\�UHDG�DQG�SDUWLFXODUO\�E\�DQ\RQH�
LQYROYHG�LQ�SXEOLF�JRYHUQDQFH�VLQFH�LW�SURYLGHV�WKH�
OD\�UHDGHU�ZLWK�DQ�H[FHOOHQW�VXPPDU\�RI�WKH�EDVLF�
VFLHQFH� XQGHUO\LQJ� WKLV� FRPSOH[� WRSLF� DQG� DQ�
RXWOLQH� RI�KRZ� VRXQG� SXEOLF� SROLF\� FRQFHUQLQJ�
WKH� VHULRXV� FRQVHTXHQFHV� FDQ� EH� GHYHORSHG� DQG�
LPSOHPHQWHG�

+DUYH\�$��%XFNPDVWHU��3��3K\V�
$GMXQFW�3URIHVVRU�RI�3K\VLFV�
8QLYHUVLW\�RI�9LFWRULD�
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3UHVV�� ������ SS�� ;[YL� �� ����� ,6%1�� ����������
���������KGEN����������86'�

$UJXDEO\�� QR� WHFKQRORJ\� KDV� KDG� PRUH� RI� DQ�
LPSDFW� RQ� VFLHQFH� WKDQ� FRPSXWHUV�� 1XPEHU�
&UXQFKLQJ� KLJKOLJKWV� WKH� SRZHU� RI� FRPSXWDWLRQ�
WKURXJK� VHYHUDO� ZHOO�NQRZQ� PDWKHPDWLFV� DQG�
SK\VLFV� SUREOHPV�� 7KH� DXWKRU� 3DXO� -�� 1DKLQ�� DQ�
HPHULWXV� SURIHVVRU� RI� HOHFWULFDO� HQJLQHHULQJ� DW�
WKH� 8QLYHUVLW\� RI� 1HZ� +DPSVKLUH�� ZURWH� WKLV�
ERRN� DV� IROORZ� XS� WR� KLV� EHVW� VHOOHU� 0UV�
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3HUNLQV¶V� (OHFWULF� 4XLOW�� $QG� 2WKHU� ,QWULJXLQJ�
6WRULHV�RI�0DWKHPDWLFDO�3K\VLFV�

1XPEHU�&UXQFKLQJ�LV�D�XQLTXH�K\EULG�RI�D�SRSXODU�
VFLHQFH� ERRN� DQG� WH[WERRN�� &KDOOHQJH� TXHVWLRQV�
DUH� JLYHQ� DW� WKH� HQG� RI� HDFK� FKDSWHU� DQG� IXOO�
VROXWLRQV�DUH�SURYLGHG�DW�WKH�HQG�RI�WKH�ERRN��7KH�
DXWKRU�SURYLGHV� 0$7/$%� FRGH� IRU� WKH� WKHRULHV�
WKDW� DUH� GLVFXVVHG�� 7KLV� LV� H[WUHPHO\�XVHIXO� DV� LW�
DOORZV� WKH� UHDGHUV� WR� UHSURGXFH� WKH� UHVXOWV� DQG�
PDQLSXODWH�WKH�FRGHV�WKHPVHOYHV�LQ�RUGHU�WR�JDLQ�D�
EHWWHU�XQGHUVWDQGLQJ�RI�WKH�FRQFHSWV�SUHVHQWHG�

7KHUH�DUH� VHYHUDO�FKDSWHUV�GHGLFDWHG�WR�LOOXVWUDWLQJ�
KRZ� FRPSXWDWLRQDO� PHWKRGV� KDYH� EHHQ� XVHG� WR�
VWXG\� IXQGDPHQWDO� SUREOHPV� LQ� SK\VLFV�� +DQJLQJ�
PDVVHV�� WKH� WKUHH�ERG\� SUREOHP�� DQG� HOHFWULFDO�
FLUFXLW� DQDO\VLV� DUH� DOO� GLVFXVVHG��:KHQ�DYDLODEOH��
DQDO\WLFDO� VROXWLRQV� DUH� JLYHQ� DORQJ� ZLWK� WKHLU�
GHULYDWLRQV�� )RU� HDFK� SUREOHP� FRQVLGHUHG��
QXPHULFDO� VROXWLRQV� DUH� SURYLGHG�� 7KLV� HQOLJKWHQV�
WKH� UHDGHU� DV� WR� ZK\� QXPHULFDO� PHWKRGV� DUH� VR�
SRZHUIXO�� ZKHQ� QR� HTXDWLRQV� DUH� DYDLODEOH�� WKH�
V\VWHP� FDQ� EH� VLPXODWHG�� ZKHQ� HTXDWLRQV� DUH�
DYDLODEOH�� EXW� DUH� QRW� DPHQDEOH� WR� DQDO\WLF�
VROXWLRQ�� QXPHULFDO�PHWKRGV� FDQ�EH�XVHG�WR� VROYH�
WKH� HTXDWLRQV�� DQG� HYHQ� ZKHQ� DQDO\WLF� VROXWLRQV�
H[LVW��WKH\�DUH�RIWHQ�GLIILFXOW�WR�REWDLQ�DQG�LW�PD\�EH�
IDVWHU�WR�JR�DIWHU�WKH�QXPHULFDO�VROXWLRQ�ULJKW�DZD\�

7KH� FKDSWHU�RQ� VFLHQFH� ILFWLRQ�DQG�FRPSXWLQJ�ZDV�
PDLQO\� FRPSULVHG� RI�D� FROOHFWLRQ� RI�VKRUW� VWRULHV�
SUHYLRXVO\� SXEOLVKHG� E\� WKH� DXWKRU�� $OWKRXJK�
HQWHUWDLQLQJ�� LW� ZDV� VRPHZKDW� GLVFRQQHFWHG� ZLWK�
UHVSHFW�WR�VW\OH�DQG�FRQWHQW�IURP�WKH�UHVW�RI�WKH�ERRN�

7KH�ERRN�HQGV�UDWKHU�DEUXSWO\�ZLWK�D�GLVFXVVLRQ�RI�
WKH� IXQGDPHQWDO� OLPLWV� RI� FRPSXWDWLRQ�� 7KH�
IDPRXV�+DOWLQJ�SUREOHP�SRVHG�E\�$ODQ�7XULQJ�LV�
XVHG�DV� DQ�H[DPSOH��$�GLVFXVVLRQ�RI�WKH�WUDGHRII�
EHWZHHQ� GHFUHDVLQJ� DOJRULWKPLF� DQG� LQFUHDVLQJ�
URXQG�RII� HUURUV� DV� WKH� QXPEHU� RI� UHSHDWHG�
RSHUDWLRQV� 1� LQFUHDVHV� �URXQG� RII� HUURU�
HYHQWXDOO\� GRPLQDWHV� UHJDUGOHVV� RI�WKH�GHJUHH� RI�
FRQYHUJHQFH� RI�DQ� DOJRULWKP�� ZRXOG� KDYH� EHHQ�
DSSURSULDWH�WR�LQFOXGH�LQ�WKLV�FKDSWHU�

7KH� ERRN� FRXOG� KDYH� EHHQ� VWUHQJWKHQHG� E\�
LQFOXGLQJ� D� FKDSWHU� RQ� FXUUHQW� UHVHDUFK�� )RU�
H[DPSOH�� WKH� OLIH� VFLHQFHV� DUH� ZLWQHVVLQJ� DQ�
LQYDVLRQ� E\� SK\VLFLVWV� DQG� PDWKHPDWLFLDQV� ZKR

DUH�GHWHUPLQHG�WR�SURYLGH�D�WKHRUHWLFDO�IUDPHZRUN�
IRU�WKH�ODUJHO\�GDWD�GULYHQ�GLVFLSOLQH��$V�ELRORJLFDO�
V\VWHPV� DUH�RIWHQ�QRLV\�DQG�QRQOLQHDU�� DQDO\WLFDO�
VROXWLRQV� DUH� JHQHUDOO\� LQWUDFWDEOH� DQG�QXPHULFDO�
PHWKRGV�DQG�VLPXODWLRQV�DUH�EHLQJ�HPSOR\HG�DW�DQ�
XQSDUDOOHOHG�UDWH�

2YHUDOO��LW�LV�DQ�LQWHUHVWLQJ�UHDG�DQG�DW�WLPHV�TXLWH�
KXPRURXV��1XPEHU�&UXQFKLQJ�ZRXOG�QLFHO\�FRP�
SOHPHQW�D� VWDQGDUG�WH[WERRN�IRU�DQ�XQGHUJUDGXDWH�
RU�JUDGXDWH� SK\VLFV� FRXUVH� LQ� GHWHUPLQLVWLF� QXP�
HULFDO� PHWKRGV� �0RQWH� &DUOR� PHWKRGV� DUH� RQO\�
PHQWLRQHG�EULHIO\���7KLV�ERRN�VKRXOG�SURYH�WR�EH�DQ�
HQMR\DEOH�UHDG�WR�DQ\RQH�ZKR�SRVVHVVHV�D� VHFRQG�
\HDU�XQLYHUVLW\� OHYHO�RI�SK\VLFV� DQG�PDWKHPDWLFV��
D� EDVLF� NQRZOHGJH� RI�SURJUDPPLQJ�� DV� ZHOO� DV�
DQ� LQWHUHVW� LQ� OHDUQLQJ� WKURXJK� FRQFUHWH� H[DPSOHV�
ZK\� FRPSXWDWLRQDO� PHWKRGV� DUH� LQYDOXDEOH� WR�
PDWKHPDWLFV� DQG�VFLHQFH�

'DQLHO�$��&KDUOHERLV��3K'�&DQGLGDWH�
8QLYHUVLW\�RI�2WWDZD
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7KH�8QLYHUVH�DQG�WKH�$WRP�LV�D�ERRN�ZKLFK�VHHNV�
WR� GLVFXVV� WKH� QDWXUDO� ZRUOG� IURP� WKH� VPDOOHVW�
�HOHPHQWDU\�SDUWLFOHV��WR�WKH�ODUJHVW��WKH�XQLYHUVH��
VFDOHV�� $LPHG� DW� D� JHQHUDO� DXGLHQFH�� YHU\� IHZ�
PDWKHPDWLFDO� HTXDWLRQV� DUH� VKRZQ� LQ� WKLV� ERRN��
,QVWHDG��SK\VLFV�FRQFHSWV�DQG�SKHQRPHQD�DUH�ODLG�
RXW�XVLQJ�VLPSOH�DQG�VWUDLJKWIRUZDUG�GHVFULSWLRQV��
$V� D� SK\VLFV� JUDGXDWH� VWXGHQW�� ,� SHUVRQDOO\� ILQG�
PDWKHPDWLFDO�GHVFULSWLRQV�YHU\�XVHIXO�DQG�WKRXJKW�
WKH�WH[W�FRXOG�KDYH�XVHG�PRUH�RI�WKHP��EXW�WKDW�LV�
P\� RZQ� ELDV�� )RU� WKH� ³SK\VLFV� HQWKXVLDVW´�ZKR�
PD\�QRW�KDYH�D�VROLG�IRXQGDWLRQ�LQ�PDWK��WKLV�ERRN�
GRHV�ZHOO�LQ�FRQYH\LQJ�WKH�WDNH�KRPH�PHVVDJH�RI�
LPSRUWDQW�SK\VLFV�SULQFLSOHV�LQ�D�IHZ�VHQWHQFHV�

7KH�ERRN�LV�ZHOO�RUJDQLVHG�DQG�HDV\�WR�UHDG��(DFK�
FKDSWHU� FRYHUV� D� SDUWLFXODU� SK\VLFV� WRSLF� �L�H��
1HZWRQ¶V� ODZV�� UHODWLYLW\�� WKH� VRODU� V\VWHP�� HWF����
DQG�EHJLQV�ZLWK� D� UHOHYDQW� HSLJUDSK� IURP� D� JUHDW�
VFLHQWLILF�DQG�RU�DUWLVWLF�PLQG��*DOLOHR��)H\QPDQ��DQG�
-R\FH�� WR�QDPH�D�IHZ��� 7KHVH�WRSLFV� DUH�SUHVHQWHG�
ZLWK�KLVWRULFDO� FRQWH[W�� DQG�UHDG�PRUH� OLNH� D� VWRU\

WKDQ�D�WH[WERRN�� )RU�H[DPSOH�� WKH� GHYHORSPHQW�RI�
TXDQWXP� PHFKDQLFV� LV� IROORZHG� IURP� 3ODQFN¶V�
TXDQWLVDWLRQ�RI�EODFNERG\�UDGLDWLRQ��WR�GH�%URJOLH¶V�
SDUWLFOH�ZDYH� GXDOLW\�� WR� 6FKURGLQJHU¶V� HTXDWLRQ��
RQ�WR�UHODWLYLVWLF�TXDQWXP�PHFKDQLFV�

2QH� PDMRU� FRPSODLQW� ZLWK� WKLV� ERRN� LV� WKDW�
FRQVLGHULQJ�WKH�WDUJHW�DXGLHQFH��WKH�GLDJUDPV�DQG�
ILJXUHV�SUHVHQWHG�DUH�RYHUO\�VLPSOLILHG��EODFN�DQG�
ZKLWH� OLQH� GUDZLQJV�� YHU\� ERULQJ�� 6RPH� ILJXUHV�
DUH�QRW�FOHDU�DW� DOO�� DQG�DUH�PRUH� FRQIXVLQJ�WKDQ�
LOOXVWUDWLYH�� $V� DQ� H[DPSOH�� ZKHQ� GLVFXVVLQJ�
WKH�SDUDEROLF�SDWK�RI�D�WKURZQ�EDOO�� D�GUDZLQJ�RI�
GRWV� DORQJ� D� �SDUDEROLF"�� FXUYH� LV� XVHG� DV�
³FODULILFDWLRQ´�� WRWDOO\� DEVHQW� RI� D[HV�� :KHQ�
GLVFXVVLQJ� WKH� SODQHWV� RI�WKH� VRODU� V\VWHP�� WKHUH�
LV�D�FRPLFDOO\�FUXGH�ILJXUH�RI�6DWXUQ�DQG�LWV�ULQJV�
ZKLFK�ORRNV� OLNH�LW�ZDV� GUDZQ�LQ�06�3DLQW�LQ����
VHFRQGV�� &OHDU�DQG�YLVXDOO\�DWWUDFWLYH� ILJXUHV�QRW�
RQO\� KHOS� WR� LOOXVWUDWH� D�SUREOHP�RU� FRQFHSW�� EXW�
WKH\�HQKDQFH�WKH�UHDGLQJ�H[SHULHQFH��&RQVLGHULQJ�
WKH� ZHDOWK� RI� JHQHUDO� SK\VLFV� ERRNV� DYDLODEOH��
PDQ\� ZLWK� H[FHOOHQW� LOOXVWUDWLRQV�� ,¶P� VXUSULVHG�
PRUH�HIIRUW�ZDV�QRW�SXW�LQWR�WKLV�DUHD�

2QH�ILJXUH��)LJXUH� ������ZDV�RXWULJKW�PLVOHDGLQJ��
7KH� ILJXUH� FRQVLVWV� RI� D� )H\QPDQ� GLDJUDP� RI�
HOHFWURQ�SRVLWURQ� DQQLKLODWLRQ�� VKRZLQJ� WKH�
HOHFWURQ� DQG� SRVLWURQ� DQQLKLODWLQJ� LQWR� D� VLQJOH�
SKRWRQ�� 7KH� ILJXUH� FDSWLRQ� VWDWHV� WKDW� WKLV�
LQWHUDFWLRQ�FDQQRW�KDSSHQ�LQ�IUHH� VSDFH��$V�IDU�DV�
,� NQRZ�� WKLV� LQWHUDFWLRQ� FDQ� QHYHU� KDSSHQ�� DV� LW�
YLRODWHV�HQHUJ\�DQG�PRPHQWXP�FRQVHUYDWLRQ��WKH�
HOHFWURQ�DQG�SRVLWURQ�PXVW�DQQLKLODWH�LQWR�D�SDLU�RI�
SKRWRQV��� 7KH� WH[W�SUHFHGLQJ� WKLV� ILJXUH� LPSOLHV�
WKDW�HOHFWURQ�SRVLWURQ�DQQLKLODWLRQ�FDQ�RQO\�RFFXU�
LQ�WKH�YLFLQLW\�RI�DQRWKHU�FKDUJHG�SDUWLFOH��:KLOH�
WKLV�LV�WUXH�IRU�SDLU�SURGXFWLRQ��ZKHUH�DQ�HQHUJHWLF�
SKRWRQ�FRQYHUWV� LQWR� DQ� HOHFWURQ� DQG�D�SRVLWURQ���
HOHFWURQ�SRVLWURQ� DQQLKLODWLRQ� FDQ� LQGHHG� RFFXU�
LQ� IUHH� VSDFH�� 6HHLQJ� DV� KRZ� /LFKWHQEHUJ� LV� D�
3URIHVVRU�(PHULWXV� RI�SDUWLFOH�SK\VLFV� DW� ,QGLDQD�
8QLYHUVLW\� LQ� %ORRPLQJWRQ�� ,1�� ,� DVVXPH� WKH�
FRQIXVLRQ� LQ� WKLV� VHFWLRQ� ZDV� DQ� RYHUVLJKW��
'HVSLWH� LWV� VKRUWFRPLQJV�� WKLV�ZDV� DQ� LQWHUHVWLQJ�
ERRN�DQG�LW�ZRXOG�DSSHDO�HVSHFLDOO\�WR�WKRVH�ZLWK�D�
OLPLWHG�EDFNJURXQG�LQ�VFLHQFH�

3HWH�:DWVRQ�
0F*LOO�8QLYHUVLW\

7KH� (GLWRULDO� %RDUG� ZHOFRPHV� DUWLFOHV� IURP
UHDGHUV� VXLWDEOH� IRU�� DQG� XQGHUVWDQGDEOH� WR�
DQ\� SUDFWLVLQJ� RU� VWXGHQW� SV\VLFLVW�� 5HYLHZ
SDSHUV� DQG� FRQWULEXWLRQV� RI� JHQHUDO� LQWHUHVW
RI� XS� WR� IRXU� MRXUQDO� SDJHV� LQ� OHQJWK� DUH
SDUWLFXODUO\�ZHOFRPH�� 6XJJHVWLRQV� IRU� WKHPH
WRSLFV� DQG� JXHVW� HGLWRUV� DUH� DOVR� ZHOFRPH
DQG�VKRXOG� EH�VHQW�WR� EMRRV#XRWWDZD�FD�

/H� FRPLWH� GH� UHGDFWLRQ� LQYLWH� OHV� OHFWHXUV� D
VRXPHWWUH� GHV� DUWLFOHV� TXL� LQWpUHVVHUDLHQW� HW
VHUDLHQW�FRPSULV� SDU�WRXW�SK\VLFLHQ�� RX�SK\VL�
FLHQQH�� HW�HWXGLDQW� RX� HWXGLDQWH� HQ� SK\VLTXH�
/HV� DUWLFOHV� GH� V\QWKqVH� G¶XQH� ORQJXHXU�G¶DX
SOXV�TXDWUH�SDJHV�GH�UHYXH�VRQW�HQ�SDUWLFXOLHU
ELHQYHQXV�� 'HV� VXJJHVWLRQV� GH� VXMHWV� SRXU
GHV� UHYXHV� D� WKHPH�VRQW�DXVVL� ELHQYHQXHV�HW
SRXUURQW�HWUH�HQYR\pHV� D� EMRRV#XRWWDZD�FD�

/D 3K\VLTXH DX &DQDGD� � � 9 R O � � � � � � 1 R � � �� � � � � � � � ā � ��


